Summary. Gonadal development and gametogenesis have been studied in the brown trout ( Salmo trutta) Introduction.
Summary. Gonadal development and gametogenesis have been studied in the brown trout ( Salmo trutta) beginning at the establishment of the first reproductive cycle. Monthly samples were taken from 14-month old fishes beginning in July and extending over a 20-month period. Complete gametogenesis was observed in males from the first year of sampling and from the following year in females. Spermatogenesis was analysed over the first two cycles and a quantitative study showed that the volume of spermatozoa produced in relation to body weight was slightly higher at the end of the second cycle. At the end of the second reproductive cycle, the process of spermiation ceased while there were still spermatozoa in the testes, although most of them had been evacuated at the end of the first cycle. Spermatogenesis seemed to be more efficient during the second cycle but spermiation yield was higher during the first cycle. Oogonia were always present in the female ovaries and there was mitotic activity in July of the second year of life and in October-November of the third year. Previtellogenetic stages (accumulation of RNA and lipid) were already present at 14 months of age when sampling started. During the second year of life there was limited accumulation of yolk in the oocytes but it did not modify total ovary weight. In this population, vitellogenesis was complete and most of the females began to ovulate only in the third year. Before the end of the cycle in October-November, the number of previtellogenetic oocytes (stages 1, 2 and 3) increased markedly. This was followed in December by an increase in the number of oocytes containing yolk bodies, representing no doubt the class of oocytes undertaking vitellogenesis in the next cycle. the patterns of initiation of the first and second cycles thus appeared to be very different.
Introduction.
Past studies in salmonids have analysed the structural aspects of the reproductive cycle and the seasonal changes related to it. Weisel (1943) Jones (1940) studying Salmo salar, Henderson (1962) Salvelinus fontinalis, Honma and Tamura (1962) Plecoglossus altivelis, Billard et a/. (1978) and Billard (1983a, b) Salmo gairdneri and Salmo trutta, and Hiroi and Yamamoto (1968, 1970) and levleva (1970) some Oncorhynchus species.
Female oogenesis and vitellogenesis have been reported by Honma and Tamura (1962) , Henderson (1962) and Lusk (1968) . More specific work on vitellogenesis, especially at the earliest stage of oocyte development, has been carried out by Beams and Kessel (1973) , Upadhyay (1977) , Upadhyay et al. (1978) , Van den Hurk and Peute (1979) , Breton et al. (1983) , Busson-Mabillot (1984) and Sumpter et a/. (1984) .
In most of these studies, gametogenesis was only analysed qualitatively. In the present study, we used a previously described technique (Billard et al., 1971) and previously used for trout (Billard, 1983b. (Jones, 1940 ; Henderson, 1962 ; Billard, 1983a,b) , herring (Bowers and Holliday, 1961) and cyprinids (Shikhshabekov, 1974) . In September and October there were still high amounts of G B , spermatocytes and spermatids, but no further increase in the number of spermatozoa ; as spermiation had not started, the transformation of spermatids into spermatozoa would seem to be inefficient during the final part of the spermatogenetic cycle. This may be reflected partly in the loss of testis weight just prior to the onset of spermiation, as previously observed in the same species (Billard, 1983b) .
In the light microscopy study, all spermatogonia (G A ) were seen in the Sertoli layer inside the lobule, but none were identified in the interstitial tissue or the inter-lobular space, as indicated in rainbow trout by van den Hurk et al. (1978) . No signs of degeneration were evident in these spermatogonia as in those of other species (Oncorhynchus : Weisel, 1943 (Billard et al., 1971 ; Billard, 1974 (Kazakov, 1979 ; Billard, 1980) so that the period during which good quality sperm, suitable for fertilization is produced, is shorter than the actual period during which the sperm is collected. In nature and in the actual management of hatchery brood stock, only a small part of the spermatogenetic production is used to fertilize the eggs. The increase in male liver weight, which reached 3 % of body weight in this study before the onset of spermatogenetic activity, was not observed by Nomura (1963) in rainbow trout males. In our study, the male HSI was even higher than the female HSI.
Seasonal changes in females. -During the first year of observation, while the males were in the first spermatogenetic cycle, vitellogenetic activity was seen in some females ; lipid droplets and even yolk granules were found in some oocytes, but the final step, marked by oocyte enlargement, was not reached that year and the GSI did not show any change. The (Funk et al., 1973 ; Upadhyay et al., 1978 ; Magri, 1980 Whitehead et al., 1978) (Aida et al., 1983) or under an adequate photoperiodic regime Breton et al., 1985 (Magri, 1980) . The entire gametogenetic cycle is thus much shorter in males than in females, which would explain why males usually mature earlier than females (Taube, 1976) .
At first maturation, mean ovarian weight reached 22 % of body weight, which is similar to or even slightly higher than other values reported for salmonids (Greene, 1926 ; Vladykov, 1956 ; Hanson and Wickwire, 1967) . Wydoski and Cooper (1966) found that the GSI value was lower in young females and adult females when they were raised in infertile streams. In that experiment, the feeding rate was high ; the relationship between high diet level and high fecondity (number of eggs at maturity) is now well established in salmonids (Scott, 1962 ; Martin, 1970) and in other species of fish (Woodhead, 1960 ; Wooton, 1979) .
Egg atresia, similar to that described by Vladykov (1956) and to a lesser extent by Henderson (1962) , was observed in August and September during the secondary growth phase of the oogenetic cycle. The increase in somatic tissue, mainly due to the hypertropic granulosa cells (follicular cells) probably corresponded to the resorption of these atretic eggs (preovulatory atretic eggs), as suggested by Honma and Tamura (1962) (Szollosi et al., 1978 ; Nagahama et al., 1978) and in other teleost fish (Lambert, 1969 ; Pantic and Lovren, 1973) . The presence of vitellogenin-like material in interstitial tissue was also mentioned in Plecoglossus altivelis (Honma and Tamura, 1962) .
The relationship between liver and ovary weights in this study is in agreement with that described for other salmonids by Nomura (1963) 
